Ectopic testis predisposes to a high risk of germ cell tumor development. Treatment of advanced testicular germ cell tumor developing in an uncorrected abdominal testis is based on primary chemotherapy followed by removal of the testis along with residual masses. However, persistence of viable tumor particularly in the testis is always noted since testis penetration of chemotherapeutic agents is reduced. We report a case of complete pathological remission of a patient with advanced non-seminomatous germ cell tumor in intra-abdominal testis by primary chemotherapy alone, with a review of the literature.
Introduction
Germ cell tumors of the testis (GCT) have their highest incidence in young adults. One of the most important factors that increase GCT occurrence is cryptorchidism [1] , with a relative risk of 2.75 to 8 [2] . The risk of developing testicular cancer is affected by the location of the undescended testis, in a way that inguinal testes are four times less likely to become cancerous compared with intra-abdominal testes [3] .
Nowadays, the existence of undescended testis in the adult population is rare, since elective orchiopexy is universally practiced before the second year of life to prevent infertility [4] . Malignant transformation of uncor-rected undescended testis is rarely discussed in the literature. Treatment of advanced tumors in these testes is based on primary chemotherapy followed by surgery of all residual masses. However, obtaining complete remission by primary chemotherapy, especially in the primary testis which is considered a sanctuary, is almost unrealizable [5] .
We reported here a case of advanced GCT in a neglected cryptorchid testis in a 40-year-old man where primary cisplatin-based chemotherapy resulted in a pathological and sustained complete remission confirmed by secondary surgery and follow-up.
Clinical Case
A 40-year-old married man, heavy smoker, with a known history of neglected left cryptorchidism presented for lumbar pain with a palpable low pelvic mass. An abdominal and pelvic computed tomography (CT) showed a pelvic mass (10 × 15 cm) with retroperitoneal enlarged lymph nodes, the largest measuring 4 cm (Figure 1) . Tumor was therefore classified as IIB according to TNM staging. A percutaneous biopsy of the mass revealed non-seminomatous germ cell tumor (NSGCT) including embryonal carcinoma. Initial tumor markers showed elevated alpha foetoprotein (AFP) with a rate of 136 IU/ml, elevated B-human chorionic gonadotrophin (B-HCG) at 2465 IU/ml, and elevated lactate dehydrogenase (LDH) at 628 (normal value 240 IU). Chest and cerebral CT were unremarkable.
The disease was considered an intermediate risk according to International Germ Cell Consensus Classification (IGCCC) [6] . He received 4 cycles of Cisplatinum at a dosage of 20 mg/m 2 , VP16 at 100 mg/m 2 day 1 to 5 and Bleomycin 30 mg on days 1, 8 and 15 (BEP regimen). Normalization of tumor markers was achieved at the second cycle with a non logarithmic level decrease ( Table 1) .
Tumor assessment after 4 cycles of BEP showed a regression of the pelvic mass to 10.8 × 6 cm and an almost complete regression of regional lymph nodes (Figure 2) . A complete resection of the primary capsulated pelvic mass was done, as well as a hard resection and dissection of the lymphatic magma infiltrating the intestine, the bladder, and the para-aortic vessels. Histology failed to find any viable tumor cells, and the whole resected tissue contained only necrosis. Two years after surgery, disease assessment by CT (Figure 3) and tumor markers confirmed maintenance of complete remission. Moreover, the patient has normal ejaculation, while the sperm analysis showed persistent azoospermia.
Discussion
Germ cell tumors are considered today the concrete and relevant example of a sensitive and curable neoplasm by chemotherapy [7] . Treatment of stage I localized NSGCT is orchiectomy by inguinal incision with adjuvant chemotherapy, if indicated, according to vascular invasion in the removed primary tumor and normalization of tumor markers (alpha-FP, beta-HCG, LDH) after orchiectomy [6] . In advanced settings, the standard treatment is orchiectomy followed by cisplatin-based combination chemotherapy and surgical resection of residual masses. Cure rate in all combined stages is as high as 80% [8] .
In patients with advanced NSGCT, primary aggressive chemotherapy without removal of the primary tumor and sometimes without the need of tissue diagnosis may be considered. Benefit of this therapeutic approach is the immediate management of acute abdominal and/or pulmonary symptoms of life-threatening distant metastases in super high risk patients [9] . Another advantage of this approach is the possibility of surgical treatment of residual metastatic masses simultaneously with orchiectomy [10] . However, sanctuary sites such as testis are poorly penetrated by these pharmacologic agents. The blood-testis barrier is considered to be the explanation of persistent of residual tumor within the gonad after chemotherapy [11] . Thus, orchiectomy has an important role in the treatment of testicular cancer either localized or metastatic [12] . While many studies proved that the primary tumor in testicular cancer should be removed in patients presenting initially with metastatic disease, delayed orchiectomy was found as effective as primary orchiectomy by some authors [13] , and thus sanctuary theory was again reconsidered.
Our case represents an advanced intra-abdominal NSGCT of intermediate risk according to IGCCC criteria. The first line treatment in this case was based on BEP chemotherapy, since the surgical removal of the primary intra-abdominal undescended testis with bulky retroperitoneal metastasis was considered to be technically hazardous. The chemotherapy was followed by removal of the primary tumor and residual tissues once tumor markers normalized after the first line chemotherapy [14] . Histopathological study failed to show any viable tumor neither in the testis nor in the residual masses, but only necrosis.
We believe that our patient represents the first case where a complete necrosis was obtained by primary chemotherapy in an undescended intra-abdominal germ cell tumor. Moreover, the remission was sustained, which was unexpected according to the unfavorable marker decrease. This brilliant outcome is against the sanctuary theory on one hand, whereas the nonlogarythmic decrease is in favor of it on the other hand [15] .
Conclusion
The presence of advanced NSGCT in uncorrected abdominal testis does not preclude the use of primary chemotherapy before orchiectomy. Complete remission of the disease may be achieved by this approach and raise the question of the validity of the sanctuary theory which considers that chemotherapeutic agents are not efficient within the primary tumor.
